Due to an increasing interest in recreational running, groups of jogging people becomes a more frequent load case on footbridges. The studies related to runners on footbridges are very limited and according to current design guidelines, running loads can be neglected. This study aims at investigating if the effect of running pedestrians on a footbridge is negligible. In order to do so, a case study comprising field tests and numerical simulations using three modelling approaches is performed. For a group of walking people, the footbridge experiences accelerations well below the limit given by the design guidelines, while for a single person running, the acceleration limit is exceeded. Therefore, the main conclusion is that, in certain cases, it is highly motivated to include runners as a required load case in the design phase of a pedestrian bridge, even though walking might not cause any problems. Furthermore, it is concluded that, for this particular bridge, two of the numerical models give desirable correspondence between simulations and measurements.
1.
Case study
The bridge subjected to the case study is a footbridge in Stockholm, Sweden. It is a simply supported steel truss with a single span of length 37 m and a 3.5 m wide footway, see Figure 1 . According to experimental results, the first bending mode of the bridge has a natural frequency of 2.7 Hz and a damping ratio of 0.36 %.
Aiming at investigating the dynamic performance of the bridge, walking and running tests with 1, 4 and 7 people were performed.
Step frequencies of 2 and 2.7 Hz were adopted for respectively the walking and running tests. The pacing frequencies were controlled by a metronome and perfect synchronization within the group was aimed for.
Vertical bridge deck acceleration signals, measured at midspan, for one passage of 4 people walking and running; 1, 4 and 7 people running; 4 people walking and 1 person running; are shown in Figure 2 . The signals were low-pass filtered with an upper limit of 10 Hz. The horizontal lines (black dashed) show the acceleration limit for maximum comfort according to the Sétra and HiVoSS guidelines. The limit was exceeded for all running tests, but for none of the walking tests, which proves the importance of verifying the comfort criteria during running. The numerical analyses aimed at evaluating three modelling approaches, Model A, B and C, for vibration serviceability assessment related to running loads. A modal domain description including the first bending mode was used for the bridge. The pedestrians were described as time dependent moving loads. Three different time dependencies were used for the loads. Model A and B utilize loads given in the Sétra guideline while model C utilizes a load given in the HiVoSS guideline. Values of input parameters were chosen in accordance with the field tests. The considered load cases were 1 and 4 people running across the bridge.
The envelope of the vertical bridge deck acceleration for one passage of 1 and 4 people running, obtained from the field tests and simulations are shown in Figure 3 . It can be concluded that, for this bridge, model A and B give desirable correspondence with measurements while model C clearly overestimates the response. On order to see if the short crossing time has any impact on the vibration amplitude, the steady state response for each of the numerical models were calculated by applying the time dependent loads at midspan, as compared to moving loads for the previous simulations. The results are shown in Table 1 and it can be concluded that, due to the short crossing time, the steady state was not reached in any of the cases. 
